In a case-control study we In a multivariate analysis using a logistic regression model we showed that withdrawal of breast feeding during diarrhoea was associated with a five times higher risk of dehydration compared with continuation of breast feeding during diarrhoea at home. Lack of ORT with either complete formula or a salt and sugar solution at home was associated with 57% higher risk of dehydration compared with receipt of a reasonable amount of ORT after controlling for several confounders. The confounding variables-that is, lack of maternal education, history of vomiting, high stool frequency, young age and infection with Vibrio cholerae 01-were also shown to be risk factors of dehydration. Health education programmes should promote continued breast feeding and adequate oral rehydration therapy for infants with acute diarrhoea at home.
Abstract
In a case-control study we evaluated the role of maternal behaviour, as reflected in maintenance of breast feeding and the use of oral rehydration therapy (ORT) at home during acute diarrhoea, in preventing dehydration in infants and young children. A systematic 5% sample was taken of all children aged 1-35 months attending the treatment centre of the International Centre for Diarrhoeal Disease Research, Bangladesh, with acute watery diarrhoea of six days or less between August 1988 and September 1989. There were 285 children with moderate or severe dehydration as cases and 728 with no dehydration as controls in the study.
In a multivariate analysis using a logistic regression model we showed that withdrawal of breast feeding during diarrhoea was associated with a five times higher risk of dehydration compared with continuation of breast feeding during diarrhoea at home. Lack of ORT with either complete formula or a salt and sugar solution at home was associated with 57% higher risk of dehydration compared with receipt of a reasonable amount of ORT after controlling for several confounders. The confounding variables-that is, lack of maternal education, history of vomiting, high stool frequency, young age and infection with Vibrio cholerae 01-were also shown to be risk factors of dehydration. Health education programmes should promote continued breast feeding and adequate oral rehydration therapy for infants with acute diarrhoea at home. For the home management of infants and children with diarrhoea, mothers with breast fed children are advised to provide oral rehydration therapy (ORT) and continue breast feeding during an acute attack of illness.' It is expected that this practice will help to protect the breast fed infant from developing a more severe illness. In this paper we assess the role of cessation of breast feeding and lack of ORT during diarrhoea, in the home management of acute watery diarrhoea in infants and children, in increasing the risk of dehydration.
Patients and methods

PATIENT GROUPS
The study was The same questionnaire was given to the study group and to controls. Trained women interviewers interviewed each mother at her child's bedside and the interviewers were monitored for accuracy and completeness of the data. Interviewers had no prior knowledge of the purpose of the study nor were they aware of the classification of children as study cases or controls.
DATA ANALYSIS
We coded data collected by interview and physical examination. Data forms were visually checked for errors as they were collected and transferred to a microcomputer. We validated all data by a series of logical and range checks. Crude odds ratios were computed initially for the association of each factor of interest with dehydration (for example, withdrawal of breast feeding during diarrhoea and amount of ORT consumed at home). Then confounding variables were examined; each crude odds ratio was reevaluated by controlling for each potential confounding variable one at a time by stratified Mantel-Haenszel summary statistics procedure.3 Evidence of confounding was examined by comparing the summary estimates of the odds ratio obtained from the stratified analyses with the crude estimates; if the estimate was appreciably altered then the variable was a confounder. The final step of analysis included logistic regression. The approach of modelling was structured. First a basic model was fitted including the variables of interest. Confounders identified from the stratified analyses were then entered into the model individually. Adjusted odds ratios (OR) and 95% confidence intervals (CI) of variables of interest were estimated while controlling for a number of confounders simultaneously, with state of dehydration as the dependent variable.5
Results
The data from the two study groups are shown in table 1. Withdrawal of breast feeding-a rare event in both groups-was more common in cases than in controls (p=0 0576). Absence of ORT at home was more common among cases but did not reach statistical significance. Mothers of the children in the study group were more illiterate than those ofcontrols (p=0 0002). A history of vomiting (p=0-0001) and high frequency of stool (p=0Q0053) were more frequently reported by the study group than controls. Children among the cases were younger than the controls (p=Q0 001). Cholera was more common among the cases than controls (p= < -00005). Table 2 shows the results of multivariate analyses by logistic regression. The adjusted OR and 95% CI of each variable of interest were computed. The mother's behaviour in withdrawing breast feeding during the infant's diarrhoea was associated with five times higher risk of dehydration compared with continuation of breast feeding during diarrhoea at home (OR=5-23, 95% CI=1-37 to 19-99, p=0-016); lack of ORT at home was associated with 57% higher risk of dehydration (OR= 1-57, 95% CI= 1-08 to 2-29, p=0-019) compared with receiving good amount of ORT after controlling for lack of maternal education (none v 1+ years of schooling), history of vomiting, high stool frequency (11+ in any 24 hours), young age, and infection with Vibrio cholerae 01. It should be noted that, although the odds ratio is large for cessation of breast feeding, the attributable risk for this community is small, because cessation of breast feeding during diarrhoea is rare. However, the population attributable risk for no use of ORT is substantial. The confounding variables adjusted for were also significantly associated with dehydration.
Discussion
The widely recommended practice of continued breast feeding during diarrhoea provides much needed nutrition to a breast fed child. Breast milk should also provide extra fluid during diarrhoea which may assist in preventing dehydration. The present study provides evidence, probably for the first time, that cessation of breast feeding during diarrhoea at home is an added risk for development of dehydration in breast fed children. This is plausible because, when breast feeding is continued during diarrhoea, the amount of breast milk intake is not much reduced.6 Breast milk provides free water because of its low osmotic property; it has also been shown that continued breast feeding during diarrhoea reduces diarrhoeal frequency, duration, and ORT requirement.7 In healthy, exclu-sively breast fed, infants breast milk has been shown to provide enough free water even in a hot environment.8 It is, therefore, plausible that continued breast feeding during diarrhoea may protect a child from dehydration.
Is the cessation of breast feeding the mother's decision or the child's inability to feed? It may be a consequence of severe diarrhoea which is associated with dehydration. In the multivariate analysis, the OR for cessation of breast feeding has been adjusted for indicators of severity of dehydration like high stool frequency and for the presence of cholera and vomiting. In addition, the strength of the association would also suggest a cause and effect relationship. Cessation of breast feeding during diarrhoea was an uncommon event among this population. This cannot therefore, be a major contributor to the development of dehydration among infants and children in Bangladesh. In a study of rural Bangladesh, withdrawal of breast feeding was shown to be associated with severe disease, defined as a patient having altered consciousness or high fever or with severe dehydration, or resulting in death in hospital or after discharge.9
The usefulness of ORT in correcting dehydration once it has developed has been extensively documented.' It is also believed that early use of ORT may prevent dehydration. Surprisingly little evidence has been provided in the literature to support this belief. Our study provides evidence that home use of a convincing amount of ORT reduces the risk of dehydration by about 39%, although the amount of ORT fluid used at home may not have been adequate. The perceived severity of diarrhoea may lead to increased use of ORT at home by knowledgeable mothers and, therefore, the degree of protection demonstrated is likely to be an underestimate. In the multivariate analysis the OR was adjusted for indicators of severity such as high stool frequency and cholera. The presence of vomiting may alter ORT behaviour at home, so adjustment has also been made for this.
In interpreting the results of this study there are potential sources of bias that should be considered. To avoid misclassification, dehydration was so defined that only the children with unequivocal signs of dehydration were included as cases. Severely malnourished children could have been misdiagnosed as cases; this should occur no differently for those who received ORT or were breast fed at home. Furthermore, through the careful training of physicians involved in the study and the systematic evaluation of the accuracy of our data, misclassification of dehydration status was avoided. Selection of controls from the same reporting area as the study group should have minimised selection bias. Neither the mothers nor the interviewers were aware of the group status of any child during the study. The interviewers were not informed of the hypothesis being tested. The name of ICDDR, B and quality care provided free of charge for decades, together with lack of a comparable health facility in the area, minimised referral bias.
The results of our study have implications for the treatment of diarrhoea in the home. Although breast feeding is usually maintained during diarrhoea in Bangladesh, the consumption of other foods is often reduced.'" In areas where either ORT is not given in adequate amounts or the practice of withdrawal of breast feeding during diarrhoea is common, a number of severe or fatal cases can be anticipated. In a nationwide study in rural India," among 3590 mothers who were breast feeding their children at the time of the last episode of diarrhoea, 17% of the mothers stated that breast feeding should be stopped during diarrhoea; interestingly only 1% of them actually stopped breast feeding during the diarrhoeal episode. An analysis of respondents who believed that breast feeding should be stopped during diarrhoea revealed that literate mothers formed a significantly higher proportion holding attitudes that breast feeding should stop compared with illiterate mothers (25% v 17%). In some areas of India as many as 58% of mothers stated that breast feeding should be stopped during diarrhoea in a child.
Our data suggest a need for cost effective health education programmes to promote continued breast feeding and adequate ORT for infants with acute diarrhoea at home. Such programmes directed to mothers in the community should minimise the risk of severe dehydration in these patients.
